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By February 2020 SARS-CoV-2 has spread from China (Wuhan) to countless countries
around the world with devastating effects for public health and global economy. In De-
cember 2020, following an unprecedented effort of the pharmaceutical industries, new
vaccines able to fight SARS-CoV-2 were developed and approved for emergency use. Ho-
wever, the short immunological protection, vaccine hesitancy, and the continuous occur-
rence of virus variants limited their efficacy to control the virus circulation. At the present
time, approved drugs are limited, and the development of new therapeutics is the highest
valuable tool to fight this pandemic outburst.

In this view, the main protease of SARS-CoV-2, MP is an appealing target for the deve-
lopment of inhibitors, due to its essential role in the viral life cycle and high conservation
among different coronaviruses. Recently, it has been approved the first oral antiviral
against COVID-19 (Paxlovid) based on a peptidomimetic MP™ inhibitor. However, the ac-
tive compound suffers of a high metabolic instability and must be co-administered with
Ritonavir that increases side effects.

In this prospect, the aim of the present work is the identification of novel inhibitors of
SARS-CoV-2 Mr to develop new and more effective lead compounds. To this end, a struc-
ture-based virtual screening was performed on a library of commercially available com-
pounds, followed by FRET-based screening, biophysical and crystallographic analyses on
the isolated recombinant target. Ten hits - including covalent and not-covalent MP™ inhi-
bitors with different chemical scaffolds - were selected for the evaluation of antiviral ac-
tivity by a phenotypic cell-based assay. Six out of the ten hits protected Vero Eé cells from
SARS-CoV-2-induced cytopathic effects confirming their antiviral activity. At the moment,
further assays are ongoing on different cell lines to validate and characterize the antiviral
activity of the hits. These good preliminary results might pave the way to discover novel
inhibitors that could lead to the development of clinically relevant inhibitors.
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